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Study and Development of Power Consumption Reduction using LED

in the Fishery Industry

Dumrongrat Sampim

Pattanakil  Mueanchoo

Panuwat Soyson

Asst. Prof. Dr. Supat Kittiratsatcha  Advisor
Dr. Sompob Polmai Advisor

2006

ABSTRACT

Now aday, Metal-halide lamp has been used for squid fishery. This type of
lamp has a high enery consumption and produce less useful light for the fishery.
This project presents the use of LED with blue and green color instead of the metal-
halide lamp for squid fishery. Because the LEDs can produce selective blue and
green wavelength which are more sensitive to the squid than the white light from
the metal-halide Jamp, the lower level of power consumption can be expected when
LEDs are used in the fishery. The prototype LED lamps for small ship fishery have

been built and experiment on the practical fishery condition has been carried out.
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“Ra® Blue LED

Amp (mA) 1 »haga 3 »aoa

voltage candela voitage Candela

10 3.2 0.1944 9.3 0.4788

20 3.3 0.3564 96 0.7812

30 3.4 0.468 9.9 1.0296

40 3.5 0.5616 10.2 1.2492

50 3.5 0.6372 10.5 1.3896

60 36 0.7164 10.7 1.5372

70 3.7 0.7956 11.0 1.7208

80 3.8 0.8568 11.3 1.8468

90 39 0.8604 11.6 2.0232
100 3.9 0.9324 11.8 2.196

A19197 4.2 MInaRaLIAAIAIIREIRTIIYaInRen LED Minn
waaw Green LED
1 ARAA 3 AN
Amp (mAj} -

voliage candela voltage candela

10 3.3 1.3644 9.6 5.2488

20 35 207 10.2 8.244

30 3.7 2.6316 10.7 10.548

40 3.8 3.042 11.2 12.384
50 3.9 3.3768 11.4 13.788
60 4 3.618 11.8 14.832

70 4.2 3.8448 11.8 14.832

80 4.3 4.0284 12.2 16.02

50 4.4 4.4064 12.5 16.38
100 4.5 4.7088 12.8 16.776
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§1071719% 4.1 JumadSsuifisuraswaaa LED 1 waaanunaaa LED 3 naaa
LeD Findulassindwednszus (Amp) (Ruiufias 10 mA. toezlddn Voltage uas
Candela ai3ouifioy s:wins LED 1 wase AU LED 3 waaa vasiiniu lasi
nszud 100 mA.@1U8%aaa LED 3 naoailen 2.196 Candera Faumnnimaaa LED 1
WaEATElAT 0.9324Candera arananaULINeSs uazdIn1ed 4.2 1unrsuSoudion
283888 LED 1 wasanuwaes LED 3 wase LED mimlapiidiwusinizua (Amp)
Ruduiiaz 10 mA. tRaezlden Voltage was Candela vhunutFouifiou sewing LED 1
nape fiu LED 3 naaa vas@inin lafinssug 100 mAdnuainass LED 3 waaaile
16.776 Candera #4unnnimaaa LED 1 waaafiden 4.7088 Candera anunananuLin
939 lagtianluam 197l 4.1 uazen39n 4.2 ¥euaadnTaUFNRRETERIN NTEUR

AUATAINMNFEAIRINS VB4 LED 1 waaa waz LED 3 ﬂaa@ﬁma@ﬂugﬂﬁ 4.2 u,axgﬂﬁ 4.3

AsTI LAGIAIU NI USTEUINY ASSLLE AL
ATA a9 w2y LED 1 vaae

5 -

4
o 3 1 PR i R S e e
g —— unan LED &iwdu
& vaas LED &80
8, Y

1

[
O L —

10 20 30 40 50 60 70 80 90 100

gﬂﬁ 4.2 NTWRERIA N ANW USRI 1IN TEURAUAANNEDI@3190ILED 1 waaa

ﬁnﬂgﬂﬁ 4.2 az3auApusEnInITzLanuda I ydadainsueLED 1 waaadin
-9 Q- - a4 & 1 F&I ‘3"
Fuiu LED 1 waaaddan anduldindivasnszua (Amp) LAnGiuias 10 mA. 910 10-

100 mA. 1 Candera 124 LED Ridpaazie1uinniif Candera vad LED #1113
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ASIUARIANUAUNUSTEUINY ASSUE AL
AAUdaYEIY Aa9 LED 3 uaaa

(el s W TFUE SRS ) oy it le s dolame Bt FEFNd o o) ol o]

o yaan LED &3y
vaan LED &ufim

candela

311‘71' 4.3 N IALRAIND IR UNBTTLRIATZUENUAIAN R I83719U89LED 3 1aaa

mngﬂﬁ 4.3 3T U AU TS RAINTIURNUAIAINEDS R I19UDILED 3 aaadil
r=Y qr = o = R g . a' J
WWAU LED  waaadmdyl uiAulaindiveinTzua (Amp) (AuUuAaz 10 mA. 210 10-

100 mA. f1 Candera 289 LED fiipnasiidnunnningl Candera 289 LED ®ndu
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4.2 laazunsunisnagauaianudasainaisuiisuszninvasangaalsaiawe
AUMaoa LED 1113w uazwaan LED Ady)

lasyhmmasouuaziansaalaa LED u,a:ﬂaaﬂwgaanamuﬁﬁﬁaaﬂﬁﬂ'ﬁmi
NIURY (lllumination laboratory) ™.81A17 ECC — 104 Tau¥nsRaafunsian1sg
2890249lA8 LED #3o waa@wgammwuﬁ Taslunismasauazvininisnedumiad o -
270 8967 Uas¥IN13Ias lux lay Luxmeter 1 0 -180 avan tiWawi il Candera 1fla
L&AIA15198 19670 16@1919 Luminous  Flux Table tiasialyl plot NIIWUENINTT
WIBULVBUIEWINY Luminous Intensity Nu Elevation  Angle Taunsiassaislanlu
ﬁa{lﬂﬁﬁamsﬁdgﬂﬁ 4.4(N),(1) WAza981 0.-180 8safivinnsialay Luxmeter ﬁagﬂﬁ

4.5

31N 4.4(n) nsdaasarslanlunasd judnas



310 4.5 9961 0 -180 29NN TIalag Luxmeter
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A13197 4.3 ”l@\a:umumwmaaUﬂ"m'nuf&aaa'hwamaa@wgaaammu@?ﬁr‘fm

Y C 0 45 a0 180 225 270
0 35.057 35478 35.316 35.057 35478 35.316
mﬁ 34.798 34.636 34.538 34.798 35.543 34,538
20 34.668 ! 33.534 32.238 34.668 34.668 32.238
36 34.603 31.655 r 28.091 34.603 33.113 W
—
40 35.219 29.678 23.328 35219 31.136 23.328
Q—QWSCTN——_M35.TOS _——"27767 17.788 % 35.705 28.739 | 17.788
60 ! 36.644 26.244 11.761 36.644
70 37.260 25.402 6.480 37.260
80 36.968 N 23.551 1 2.495 36.968
90 y 36.806 M_EZ_QI;Q— 1.069 36.806
B 100 /4 3696g—_é;$;11— 2.495 36.968
_ﬁ_‘l—‘l?)—h 37.260 ﬁ_w—zéz@a—m—éo—” 37.260
120 36.644 “—__26.244 11.761 T 36.644

35705 27.767 17.788 35.705

35.219 29.678 23.328 356.219
— el Boooodh YK 1IN

; , =
34.603 31.655 28.091 34.603

34.668 33.534 32.238 1 34.668
34798 34.538 34.798
35.316 36.057

35.057

-

T8 4.3 L‘flumi'n@aau’i@ﬁ'\mwdamfhwawﬁaa@w§aaﬁmfnu@?ﬁt.ﬁm
ﬁw‘l,ﬁmmﬁﬁmaﬂﬂidaeadquﬁa%aa@wgaanmmuﬁﬁmimzmwamaaaanmaﬁmﬁha
mamaa@’l,unns]aamﬁv’al,l,@i 0 -180 aams‘ﬁalumaqcﬂmwnﬁuﬂi:umﬁn%ﬂajﬁaami
mmz&aaa’mﬂﬁ’umsﬁmumaa@“hvaaamﬁaemna:ﬁﬂﬁlﬁﬂmmgtyﬁumaum%ﬂajﬁw

TaiadsslosiuacFulsdsiwdssumainaslunisdulu
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#1519 4.4 @154 Luminous Flux Tablew amaaﬂwgammmﬁ%ﬁm

Lumijous Flux Table

Light OQutput Ratio = 325.5% ( DLOR = 162.8% , ULOR = 162.8% )

Elevation Cone Lumens | Cumlative Lamp% Luminaire
1 0 0.0-5.0 0.8 0.8 0.8 0.3
2 10 5.0-15.0 6.6 7.5 7.5 23
3 N 20 15.0-25.0 126 201 201 6.2
— 4 30 25.635.0 : 17.4 374 37.4 1.5
- 5 40 35.0-45.0 I 20.9 58.3 58.3 17.9
6 50 45.0-55.0 229 81.2 81.2 25.0
7 60 55.0-65.0 237 104.9 104.9 32.3
éﬁ 70 65.0-75.0 236 128.5 h 128.5 39.5
9 7 80 75.0-85_.6 ) 229 151.3 151.3 48.5
- 10 90 85.&‘2»)5.0 225 173.8 173.8 53.5
| 11 100 9501050 229 196.7 196.7 60.5
1—2 110 105.0-115 23.6 220.3 220.3 67.7
13 7 120 115.0-125 2N 244 .0 244.0 75.0
_1.4 130 | 125.0-1_;5““ 22.9 266.9 266.9 82.1
15 \ ! 140 . 135.0-145 \ 720.9_ 287.7 287.7 88.5
1_é_ | 150 145.0-155 17.4 305.1 305.1 93.8
17 160 155.6-165 12.6 317.7 317.7 97.7
i 18 1?0“.“ ‘16501?5 6.6 324.3 ' 3243 99.7
19 180 1?5.0;1 30 0.8 325.2 325.2 100.0

faa31a7 4.4 lapldluunsmianian Luminous Flux TablerainasawgasLa
e AlnI9z 660 Light Output Ratio = 325.5% I{ﬂmaaa@WQaanamuﬁf}mim:mu
BadLEIBaN NN UsIRanalunn QedenAILd 0 -180 aaen ivider DLOR =
162.8% uaz ULOR = 162.8% uazi1f1 Elevation Angle NU&1 Luminous Intensity 37

plot N9 W
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3UN 4.7 N9 WUERIANFEDIAI1IUDIA Elevation Angle Il Luminous Intensity (Y

Aaaearalayi 0-270 aammamaamﬂaaaﬁmsnuﬁ%'ﬁ 7

13U 4.6 uazylil 4.7 szusaaenudsszinlunmsfaaimasail 0-270a3¢lan
ﬁmia@ﬁaﬁu‘m 0 8da7nL 180 2IFAzAN 90 BN 270 8IFANIRNNIRINWUGEN
ndaasfinu 45 BIFNNL 225 aamﬁﬁﬁﬁlnaﬂﬁmﬁ'mﬁaamnwaa@ﬂgaanm‘ﬁu@‘ﬁmi
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Y c 0 45 90 180 225 270

0 3283 | 3276 3276 32.89 3276 32.76

10 32,69 32.08 31.78 32.69 32.34 31.78

20 3230 | 3075 29.52 32.30 31.01 29.5

| sie _28:54 25.66 31.62 29.03 25,66

40 30.72 25.89 21.16 30.72 26.41 21.16
50 3010 23.00 15.62 30.07 23.72 1562 |

R 2935 | 2048 11.02 29.35 20.83 11.02

70 | 2830 | 1818 4.92 28.90 18.08 4.92

80 | 2825 1 1652 162 28.25 16.04 162
90 | 2783 | 1581 0.65 27.83 15.36 065 |

100 2825 | 16.52 162 28.25 16.04 162

110 2890 | 1818 4.92 98.90 18.08 4.9

120 | 2035 | 2048 11.02 29.35 20.83 11.02

: 130 3010 | 23.00 15.62 30.07 2372 15.62

140 3072 | 2589 21.16 30,72 26.41 21.16

150 3162 | 2864 25,66 31.62 29.03 25.66
160 | 3230 | 3075 29,52 32,30 31.01 2952 |
70 | azee | 3208 | 3178 32.69 3234 3178 |

T 3289 | 3276 32.76 32.89 3276 32.76

AIAIT1IN 4.5 L‘ﬂum‘m@aaui’mﬂ'ﬂmmﬁadﬁdwwawaa@lwﬁaawm&ﬁuﬁ%ﬁ%ﬁu

ﬁ'ﬂﬁ”ﬂﬁuﬁﬂmamiﬁma’ms'fimaaﬂwgamsmsnuﬁﬁmim:m DB ILEIDE NN UL g

L p o
PaIRAAAUNN JBIAAIUE 0 -180 aammlumaqﬂmwnﬁuﬂs:umﬁna:vlmmmi

1 0 J S G { a L= =t ; "o
anudasxIIuN N uwIaiaRaaniasnssilR A NuEEuN I EID T

v oa g we A o L
TwAad sz lomivazFuuasawdsnucdtainilunyiinlw
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Lumious Flux Tabie

Light Output Ratic = 267.5% { DLOR = 133.8% , ULOR = 133.8% )

32

Elevation Cone Lumensé Cumlative Lamp% Lumin@
' 1 0 0.0-5.0 0.8 0.8 0.8 0.3
T2 |0 somwo | a1 | es | es | 2
3 : 20 15.0-256.0 116 18.5 18.5 6.9
4 .—_—ngo_ﬂﬁza):;;a . 15_7’_ 34.2 _—34.2 12.8 N
5 40 35.0-45.0 18.3 52.5 52.5 19.7
6 1 50 45.0‘-;5.0 19.3 7"1.8‘“r 71.8 26.9
7 N 60 ‘ 55,0-65f_(] 19.3 91.1@ 91.1 341
8 V{4 70 65.0-75.0 17.8 108.9 108.9 _I 40.8
g9 | 80 | ?5.0—85._0 16.6 125.5 125.5 47.0
10 90 85.0-95.0 16.1 141.6 141.6 53.0
11 100 95.0-105.0 16.5 168.2 158.2 59.2
L*Ji 110”_ : 10£115 17.8 176.L 176.0 65.9
13 120 115.0-125 19.3 195.3 195.3 73.1
5 14 130 125?0-135 719.3 214.6 2146 80.3 |
F 15 140 135.0-145 | 18.3 233.0 233.;}_“ 87.2 N
@ w0 | weows e | et | amr | s
17 160 155.0-165 11.6 260.3 260.3 97.4
18 1?0.7 -7 716?)1?*5 -‘%BT—_ 266.4 266.4 99.7
ﬁﬂ{g 180 1 75?180 08 267.2 H—E;E_Wﬁ}ﬁV
I . N,  SABIION Y e |

7901597 4.6 LaplfldsunsmianiAl Luminous Flux TablenodnaaawasaLsa

ipudaidnaslden Light Output Ratio = 267.5% lannaaawgaelsmaudiniinizany

vasugtsann i ut1sna snaaalunn gasaiaiud 0 -180 ade virlwlddn DLOR =

133.8% u&z ULOR = 133.8% uasu1f" Elevation Angle U1 Luminous Intensity a0

plot AT W



33

180° 170" 160° 1507 1406°

33_,.\:&:\%[ VAR —
ne PR V4 A | o ase
T"‘;L‘}\,ﬂ_ X ——c=a0-
obd ) ANXT
f]\/\@f\*;(y”
5 LS /;”\h - N\ Ao
e Ur/)/\///'///l1 '\
£7 /"\ A \ 100°
£ oS-
,i’; ?-h’\ :::,.T\\\-}t‘} T‘BU"
BTl
=R R eY \/‘,’(\ \/\f;" e
\')’K N J\{\ ,’?\‘\
2I]a‘.l \ S/)< > 6O°
25—ri"\'\f N ™~

Vo \/’( N e
s S SRR
U m&levﬂf&nhnﬁe{’}

)
w

gﬂﬁ 4.8 NTWLAGINTINHBIRTIIVAIAY Elevation Angle 11U Luminous Intensity an

fAaaan1alaud 0-00 aammawaa@wﬁaanm%uﬁﬁﬁﬂu

a0 1700 1e0* 150° 140°
afbk /S
| oLV it A

S
I
%N

ki s
\/
TN
,__il/
Bt
-

Luminous Intensity (cd}
e
P N,
Faan P
7
Al T
! PR
$‘ e _|_
i @
+
B8 &

t
-
s

)

/

7
T
4

T T g WY

oo méiev?ﬁonﬂnﬁe{')
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fFanaedlaui 0-270 aaavaIna a@wﬁaamamuﬁ%ﬁw U

mngﬂﬁ 4.8 LLﬂZE‘IJ‘ﬁ 4.9 ugaan MuFadailunIfaddvaaan 0-270s83a Law
ﬁmﬁmﬁaﬁgu 0 846177 180 BIAIUAZHA 90 @IANY 270 4TINS RY NG TN UGN
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@’I']‘i']d‘ﬁ. 4.7 1@1E]:LL?T‘HJﬂ"liﬂ@!ﬁauﬁ’lﬂi’mﬁadﬁ’j’ix?‘iié]xmﬁaﬂ LED ﬁL‘TJfJ'J
M 0 t 45 225 270
0 27022 | 271.19 271.19 269.57
R
10 265.03 261.14 261.14 264 .38
| 20 242.03 219.02 20250 | 225.50 228.42
T a0 | 17237 T 14029 | 170.42 114.70W- 170.42
40 6577 | 5046 | 89.75 34.80 77.11 89.75 |
50_”—_‘__.51—.95 Tﬁgggﬁk 3026 | 10.37 2148 | 30.26
60 | 1145 | 8.10 804 | 541 784 | 804
70 | 726 561 | 369 450 | 531 | 369
80 | 554 jr“:myym—ﬁg* 447 | 548 1.23
|0 y:l_ 3.47 _L _.2_.‘:19_'— 018 4.08 _L 4'31jL 0.16

FIA1T19N 4.7 WM INAREUIAAIAINABIRI19UBI¥REA LED RBOIZHUES

' 3 ' 2 Y e ;
FUaWIZa MUY DIATRA A TIFILNAATNHANTTNAR D IVSUAIIAUFINNY aﬁLLﬁﬂlulﬂ{ﬁ 0

' PN h A @ 7 ™ % ) e
aammmmmwa:nua@aﬂa‘lﬁﬁaagm 90 247 TINAMNTDIRININTALIY LG UE1IT

aiaNaa@iaqﬂmﬁmmﬂizzumﬁn
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o . o
A9 4.8 #1979 Luminous Flux Tabletiadwaad LED m‘ﬁ'm

Lumious Flux Table

Light Output Ratio = 309.8% ( DLOR = 309.8% , ULOR = 0.0% )

Elevation Cone Lumens 1 Cumlative | Lamp% Luminaire

1 0 0.0~5:O 6.4 6.4 6.4 21

2 10 5.0-15.0 496 56.0 56.0 18.1

3 20 | 15.0-25.0 84.0 140.0 140.0 W 452

4 — 30 B 25.0-35.0 85.0 | 2250 i 225.0 V ; %2.6

5 40 ) 35.0-45.0 47.8 272.8 | 272.8 88.1

6 50 45.0-55.0 18.1 290.9 290.9 93.9

7 60 55.0-65_.0 8.0 ; 298.9 298.9 96.5 N
8 70. . 65.0-75.0 52 304.0 304.0 : 98.2 |
9 80 .~75.0-85.0 4.0 308.1 m308.1. 99.5 R
10 90 85.(k))-55.0 L‘- 1.7 309.8 309.8 - 100.0

dennsaft 4.8 Taplilusunsuianisn Luminous Flux Tableuasnaaa LED &
iWea9 16 Light Output Ratio = 309.8% laamasa LED Miuaflanadasainifidaian
Tududrsuasnaaadt 0 aamuamadahaﬁ}:ﬁua@aavlai"mﬁaqn 90 asmvin b ladn
DLOR = 309.8% WAz ULOR = 0.0% uaziine Elevation Angle fiL#in Luminous Intensity

11 plot N W
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y 0 45 90 180 225 270
0 49.15 49.70 48.34 49.15 49.70 48.34
10 49.90 48.79 45.49 42.96 4565 | 4549
20 48.31 4193 38.98 25.53 36.68 38.98
30 35.15 28.03 27,22 9.27 19.54 27,22
- R e —
40 16.65 12.12 13.45 3.27 6.77 1345 |
50 5.31 3.60 4.67 1.46 207 | 467
|
60 152 1.04 1.26 0.91 1.00 126 |
) }
70 0.65 0.62 0.39 0.71 0.65 0.39
80 0.55 0.52 0.03 0.42 W D6 003 |
L =)l B N8 1 N = —
90 0.52 0.45 0.00 0.29 0.19 0.00 J

AIA15197 4.9 (N INARaLIATIAIINREIRITIIANRAan LED FUnIuecuas
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Light Output Ratio = 50.7% { DLOR = 50.7% , ULOR = 0.0% }

Lumious Flux Table

38

Elevation Cone {umens Cumlative Lamp% Luminaire
1 0 0.0-50 1.1 1.1 1.1 2.3
2 10 5.0-15.0 8.8 10.0 10.0 19.6
3 20 15.0—25.0 14.4 243 243 48.0 A
4 30 25.0—3.51) 13.4 377 37.7 o 74.4 o
5 40 35.0-45.0 7.7 454 454 89.6
6 50 45.0-55.0 3.0 48.5 48.5 95.6
7 60 55.0-65.0 .1 49.6 49.6 97.8
8 70 65.0-75.0 0.6 50.2 50.2 98.9
9 80 B 75.0-85.0 0.4 50.5 50.5 99.7
10 90 85.0-95.0 0.2 50.7 50.7 100.0

oL dl & - 1 N =
71975190 4.10 LapllusunsuiNanian Luminous Fiux Tablenadwaa® LED &

Winezlaen Light Output Ratio = 50.7% laswaaa LED fuduifinusedaignteaian

Tweuds1aInaaan o aamLLa:LLaaﬁ'jNa:L‘%uamaaVLdeﬂﬁaagn 90 atevinlilasn

DLOR = 50.7% uaz ULOR = 0.0% Wwazi1a1 Elevation Angle nugin Luminous intensity

W plot NN
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Light Output Ratio = 360.5% ( DLOR = 360.5% , ULOR = 0.0% )

Lumious Flux Table

Elevation Cone Lumens | Cumlative Lamp% Luminaire
1 0 0.0—5.6 7.5 7.5 75 21

2 10 5.0—1U5..(7)7 58.3 65.7 65.7 18.2 ——]'
3_ 20 15.0-25.0 98.1 163.9 163.9 455
Fh 4 30 " 25.0-35.0 98.2 262.1 262.1 727
5 40 ’ 35.0-45.0 55.3 317.4 317.4 88.0
N 6 50 45.0-55.0 “7721.2 338.6 338.6 93.9
7 60 55.07-65.0 9.3 348.0 348.0 96.5
B 8 70 65.0-75.0 6.0 353.9 353.9 98.2
9 80 75.0—85.0 46 358.6 358.6 99.5
10 90 85.0;9—{3.0 2.0 360.5 360.5 100.0
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FAIRCHILD

SEMICONDUCTOR

BD136/138/140

Medium Power Linear and Switching
Applications
+ Comglement to BDY 35 BD137 and BD13% resoectively

PNP Epitaxial Silicon Transistor
Absolute Maximum Ratings : =25 unless otherwse noted

T2-128
Emitter  2.Collector 3 Base

Symbol Parameier Value Units.
Viean Collector-Bass Valtags CBDEG - 45
BO125 - 60 W
BD 145 -89 ¥
Wegn Cobector Emitter Voltage 8013¢ - 45 ¥
B33 - 60 W
50140 -£D
Yzgo Emitter-Base Voltage -5 v
i Collettor Current {DC; -15 A
Izm Callector Current (Pulse; -30 A
Ig Base Current -85 A
Fo Collector Dissipation (1225 T} 125 W
P Collector Dissipation (7,=25°Cs 1.25 W
7. Junction Temperature 150 “C
Terg Storage Temperature -55 ~ 180 *C
Electrical Characteristics 1.-25-« uniess otneralse noted
Symbaol Parameter Jest Condition Mm. Typ. Max. | Units
W padSUST - Cotectr-Emitter Sustaining Vol'age
BO* 2 Io = - 30MmA I3=8 .45
BO13% - &0 Y
BO4C -BO ¥
lago Collector Cut-off Gurrent Vep=-30W =10 -01 pA
Lzge Emitter Cut-off Curent Veg = - BV, 1= 0 - 10 pA
Heg- T DO Current Gam Vep= -2V, lp = - 5mA 25
tipg- YWep= -2V |- =-0.54 25
hees Yog T - 2V 1o T - 150mA 43 250
Yeozisal © Cotlector-Emitter Sauration Violtage Ip = - 500mA, | = - 50mA Go v
Wgzlon! * Base-cmitier ON Violtage Vep= o 2Voe = - 084 -4 v
C7 k= Tas TNEEEGs, duty Dyze=l Puses
hgg Classificntion
Ciassheanon v 10 F
Py 13- oL 53~ 160 105 - 250
I PR g ta Tty reTabra

Faw b FRURYy DN

OrL/8EL/9ELAB
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TRADEMARKS

Trne foliowing are registered and unregistered trademarks Fairchid Semiconductor owns of 1s authorized to use and s
not mtended o e an exhausive fist of ak such fracemarks

ACExX™ HiSeC™ SupatSOT™.3
Bottomless™ ISOPLANAR™ SyncFET™
CoolFET™ MICROWIRE ™ TinylLogic ™
CROSSVOLT™ poOp™ UHC™
EZChOs™ PowerTrench® VOX™
FACT™ QFET™
FACT Quiet Series ™ Qs
FASTE {Jthet Series™
FASTI™ SuperSOT ™3
GTO™ SuperSCT ™-6

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT 7O MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR BESIGN. FAIRCHILD DOES NQT ASSUME ANY
LIABILITY ARISING DUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN:
NEITHER BOESIT CONVEY ANY LICENSE UNDER 175 PATENT RIGHTS, NOR THE RIGHTS OF OTHERE

LiFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS aRE NOT AUTHCRIZED FOR USE AS CRITICAL COMPCONENTS IN LIFE SUFPCRT
DEVICES OR SYSTEMS WITHCUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTGOR

INTERNATIONAL
As used hereirn

1. Lite suppor devices or systents are devices of syslems
which, 1a; are inended for surgizal implant inty the body,
of (&) support or systain life, or ic; whose failure (0 perform
when property used in actardance with instruchons for use
proviged i the iabeling, ¢an be reasonably expected to
sesult I signikcant mury 19 the user

2 A criticat componen? 1s any component of a life suppon
device Of sysiern wnosge failure o peroret can he
reasonably expected to cause the failure ol the ke suppont
device or system or 0 aflect s safety or effectivenass

PRODUCT STATUS DEFINITIONS

Detinition of Terms

Patasheet Identification Product Status

Defnition

Advance Informalion Foimative ofr In

Design

This datasheet contains the design specifications oI
product development. Specifications may change in
any manner without notice.

Prebminary First Produchon

This dataskeel contains preliminary data, and
suppiementary data will be pubkshed at 5 tater cate
Fairchild Semiconductar reserves the right to niake
changes al any hme without notice in Creer o improve
design.

Mo Idensficancr heeded Fut Froduction

This ¢atasheel contains final specificatons. Fawchid
Semiconductor reserves the right ta make changes at
any Hime without notice in GISer o Inprove design

Chsniets Hof fn Aroduction

This datashee! contains specifications on a produe’
that has baen diccontinued by Fawrchild semiconductor
The gatasheel is printed for teference infomiation only

O2IEC Fanz i Seumgrd,thy meTatira



<}

SGS-THOMSON

ECTHONICS

MJE2955T
MJE3055T

COMPLEMENTARY SILICON POWER TRANSISTORS

s SGS-THOMSON PREFLRRED SALESTYPES
» COMPLEMENTARY FNP - NFN DEVICES

DESCRIPTION

The MJIEZDEST s a sificun epilaxial-Lase NPN
fransistor  in Jedec TO 220 package. ¥ s
intended for powel  swilching  cicuds  and
genergl-purpose amplifiers  the complementary
PNP type Is MJE2855T

ABSOLUTE MAXIMUM RATINGS

-

TC-220
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Symbol Paramater Value Unit
Vego |Collector-Emitler Vellage (fa = D1 6l ¥
Vego  (Cuoilector-Base Voltage (1 = G) i v
Vese  (Emitter-Base Vullage (ic = 0] o i

Iz Cottectos Current 10 A
Iz Base Current & A
o Total Powes Dissipalion al 7 .,q. 2 25 °C 75 w
Teog Storage Temperature -56 to 150 °C
T, Max Operaling .unction Temperature 150 G

Far PP yoes «okage and curenl vakies are necadve




MJE2055T { MJE30S5T

THERMAL DATA
@h;—caﬂ-

ELECTRICAL CHARACTERISTICS {Tcase = 25 °C uniess uthenwise specified)

“CIwW

Thermal Resislance Junclion-case Max ] 1.66

Symbuol Parameter Test Conditions Min. Typ. | Max. | Unit
v Ea Cellector Cut-off Ve =20V 700 uA
Cusrent {ig = 0}
leex - |€ollector Cul-off 1 mA
curfenl (Veg = 1 5V} ] mA
- }-«
lepo Cotector Cut-ofi T mA
Current {lg = 0) 10 mA
lege - [Emitler Cut-off Current [Veas = 6V 3 mA
e = D)
Voeosas)» |Coilector-Emitter lc = 200 mA 311 v
Suslaining vVoltage
Vecsont | Collector-Emitter lz =04 A 1.4 W
Susiaining voitaqe lp=33A 8 v
Vesian+  [Base-Emitter on Ve = 4y 18 v
Valtage
hee DC Current Gain Vee =4 v 70 ]
Vez = 4V 5
T+ Transistor Frequency Ves = 100V 2 tMHz

= Puised Pulse durabon = 300us duty cyde « 2%
For PRE froe wohage snd curment values are negatve



MJE2955T / MJE3O55T

TO-220 MECHANICAL DATA
om, mm nch
MIN. TP, MAX. MiN. TP, MAX.
A 44Q 4 60 D73 £.181
[ 12z 132 2048 £405%
D 240 472 _O0sd {107
™ 127 £ 050
4 Q44 G 78 0015 GO27
i3] G e 3024 0034
F1 114 170 0044 0067
F2 114 17 9.044 0067
G 495 £ 15 0194 4203
Gt 24 - 27 0094 0 106
HZ 106 ¢ 0 40 {393 0408
L2 164 8 643
L4 [ 4.0 05811 0551
LE 258 298 3104 116
LG .AFTE 0608 0620
L7 553 244 €260
L¢ y 393 0137 £.154
JiA 385 D147 08.151
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FAIRCHILD
e

SEMICONDUCTOR?

TIP125/126/127

Medium Power Linear Swiiching Applications

+ Complementary o TIP1201124122

) 15-220

1.Base 2 Collecior

PNP Epitaxial Dariington Transistor
Absolute Maximum Ratings 1.-25°C unless otherwise noted

3 Ermtter

Equesalem Greuil

LTLATLISTLCIL

Symbot Parameter Value Units e
Yego Collector-Base Yoitage TIE1ES - 80 N 3
TIF12% - 80 Y
TP127 - 102 A%
Collectar-Emitter woltage - TiP125 - &0 W
cEa STIP1ZE -2 W
TIP1Z7 10 S
VEsD Enviter-Base vokage -5 v
Ic Cosiector Current 1DC] -5 A 1
[ Cokector Current iPulse] -8 A ﬁa’ z:*}gm E
g Base Current {DC) - 120 mAa
Po Coltecior Disstpaban {1,:25'- G\ 2 W
Coliector Dissipaban {To=25°C) &5 W
T, Junction Temperalure 180 “C
Ts-o Storage Temperature - 65~ 160 “C
Electrical Characteristics 1.-25' ¢ uniess sherwise noted
Symbol Parametes Test Condition Min. Max. | Units
Vepolsus) | ColleclonEpiitier Sustamng yollage
TiP28 o= -100mA. 15 =0 -0 W
TIP26 -0 A\
71927 -128 i
leeo Cotiecior Cut-pfl Curren
% -2 A
-z ma
-2 (B}
lopo Gallector Cut-rT Gurrent
-1 ma
-4 mA
Vep =160V =6 -1 mA
(. Eritter Cul-off Cument Vgg= BY. o= 2 2 ma
hzg "DC Curcent Gam Vep = -3V I = 05A 1800
Voe= 3V g = 34 1006
* Collector-Emirer Saturanoe L oltage I~ =34, S12ma -2 v
ip=-54 |g=-20mA -4
Ygzion) * Base-Ermti2r ON Vollage Veg=-2V, Ig = -3A -2 ki
Cae Output Capacitance Vg = 10V, Jg =3, 1=C 1Mz g0 pF

P Fuse Tem: Fuesdlfps. Dury oycie 225

LQTTH FETYA SaThordoio Jvgaator

Haw B1, ke 2501



Typical Characteristics
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Package Demensions

10-220
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TRADEMARKS

The following are regisiered and wrregsiered fragemarks Faschild Semiconductor owns of is authorized fo use and is nat

inzended 1o ke an exhausive Jist of at such trademarhks

ACEx™ FASTE

Bottormless ™ FASTY™

CoolFET™ FRFET™
CROSSVGLT™ GlobatOptoisolator ™
DenseTrench™ GTO™

DONME™ HiSe ™
EcaSPARK™ ISOPLANAR™
FIonmos™ LittleFET ™
EnSigna™ MicroFET ™

FacT™ ICROWIRE ™

FACT Quiet Senes™ DPTOLOGE.™

STAREQWER is used under lkense

OPTOPLANAR™ STAR*POWER™
PACMAN™ Stealth™
POp™ SuperSOT™.3
Power247™ SuperSOT™ -6
PowerTrench® SuperSOT™.-8
GFET™ SyncFET™
Qasm™ TruTranslation ™
T Optoelectronies ™ TinyLogic™
Chstel Senes™ LHC™

SLIENT SWITCHER® UttraFET®
SMART START™ VOX™

DISCLAIMER

FAIRCHILD SEMICORDUCTORRESERVES T+E RIGHT TOMAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY. FUNCTION OR DESIGN. FAIRCHILD DOES KOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATON OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN:
NEITHER DGES 1T CONVEY AMY LICENSE UNDER JT5 FATENT RiGHTS. NOR THE RIGHTS OF OTHERS

LIFE SUPPORT POLICY

FAIRCHILD § PRODUCTS ARE NOT AUTHURIZED FOR USE AS CRITCAL COMPONENTS IN LIFT SUPPORT
DEVICES OR SYSTEMS WITHOUT THE SAFRESE WRITTEN APFROVAL OF FAIRCHILD SEMICONDUCTOR

CORPORKATION.

As used herein.

1. Lile suppon devices o sy$iems are devices or sysiems
which. 13y are wniended for surgical implant #ic the body.
of ik} support of sustam Ide, of ic) whase fature o perform
when properly used in accordance with insiructons for use
provided i the labeling, can be reasonably erpected o
resytt in significant injury o the user.

Z. A critical cormponent is any component of a life suppor
device or sysiem whose fajure 10 perform can be
reasonably expected io cause the faiure of the life support
device or system, of to affect s safetly or effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datashee! ldentification Prochuct Status

Definiticn

Fomaiive or in
Desigs

Agvance information

This datashest contains the design specifications for
product developmeni, Spectications may change in
any manner without notice

Eroiminary Firsr Froducton

This datasheet contains prelininary data, and
supplementary data widl be published at a later date
Fairchild Semiconductor reserves the right io make
changes at any fime withowl notice in order to improve
Desg.

Ne keentibcaton Needed FuE Production

This datasheet containg final specifications. Fairchiid
Semicanductor reserves the right te make changes at
any time without notice in crder W iMprove dasgn

onepiete Not tn 2roduction

This datasheet contains specificatons on a product
that has been discontinued by Fairchild semiconductor
The datasheel 15 printet for reference information oniy

< IIIt PRI Teminarducty lopenar




TL494
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLvS0748 — JANUARY $3B2 - REVISED JULY B

®  Compiete PWM Power Control Circuitry ) N, NS, OR PW PACKAGE

® Uncommitted Qutputs for 200-mA Sink or (TOPVIEW)
Source Curent N+ ] 1 U ol 2

® Qutput Control Selects Single-Ended or 1N-[} 2 150 21me-
Push-Pull Operation FEEDBACK ] 3 14§] REF

® Internat Circuitry Prohibits Double Pulse at oTC ff4 13f] QUTPUT ZTRL
Either Qutput cT{§s 120 vee

® Variable Dead Time Provides Control Over RS fjco
Total Range et Vns | X 0{lez

% Internal Regulator Provides a Stable 5-V cie a1

Reference Supply With 5% Tolerance
® Circuit Architecture Allows Easy
Synchronization

description

The TLAG incorporates ail the functions requised in the constroction of a pulse-width-modulation (PWM) controi
citcut on g single chip Desigred primarily for power-supply condrol, this device offers the flaxibility 1o ailor the
power-supply contral racuitry 1o a speciiic appkcation

The TL494 contains twe emor amphiiers, an on-chip adustable osciliator, a dead-lime contrel (D7C)
comparaton 3 pulse-stecrmg contol &ip-fop. a 5.V H%-precision regulator, and output-control circuils

The enmor amplifiers exlibd & carmmon-mode voitage range from 0.3 Vio Vg 2V The dead-time control
comparator has sfixed ofsetihat provides approximately 5% dead time. The en-chip osallator canbe bypassed
by terminating RT to the reterence output and providing a sawtooth inpat to CF, or it can drive the common
cicwts n synchronous muhple-rail power supplhes

The: unconwmitted outpul transistons rovide gither common-emitter of emitier-fofower output capability The
TLa9 provides for push-pull or single-ended output aperation, which tan be selected through the
output-controlfunclion The arctutecture of this device prohibits the possibility of either output being pulsed twice
ourng push-puli operalion

The TLA94C 15 charactenzed for aperation from 0°C to 70°C The TL4841 15 characienized for operation fiom
40 o ah

FUNCTION TABLE

INPUT TO
QUTPUT CTRL

V= GND Single-ended or paraflel output
Yy - Vel Nomal push-pull operation

DUTPUT FUNCTION




TL494

PULSE-WIDTH-MODULATION CONTROL CIRCUITS

S CSOTAE - JANUAR: 1885 - RE-SED JUl» 199%

AVAILABEE OPFIONS
PALKAGED DEVICES
CHIP
" SMALL PLASTIC SMALL Ss'mr FORM
OQUTLINE e OUTLINE
o) Ny (NS) CUTLINE m
{PW)
OCwilC TL49ACD | TLABACN | TLa94CNS | TLAD4CPW | TL4BdY
ACCips C | TL494ID TLAGAN —

The D NS, and P packages are nealable taped and reeled Add the suffix Rindevacetype(e g

TLASICDRY Chep dorma are tesled at 25C

functional block diagram

3
A
Ocillator
: Deand-Fime Controf
DAV e C omparatar
DTC 4 . D’
" _[ PYM
. Error Amphifier 1 . Comparaton
TN+ - - i
- 2 D' *
Error Amplifier 2
e 8 :
N 15 | I
ety

-

FFEDRACK o D7 mA

QUIPUT CTRE
{see Function Yable}

‘7___ em 13

Q2
| g ] > L,
Pulse-$tesring
Flip-Flop

12
| = VO

Reference 14
Regulator —y 2
WA AW WAA/ALLAN R VALV EEN 4 ¥ GHD



TL 494
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLYSOTAE ~ CANUARY 1963 - REVISED JULY 1599

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)f

TL494 UNIT
Supply voltage, V3¢ (see Note 1) a1 v
Amplifier mput voitage, V) Vo0 3 v
Collector outpud voltage, Vo L3l v
Codlector output current, I 2501 mA
0 package 73
i . N package 58
Package thermal impedance +)a isee Noles 2 aro 1) -7
NS pachage B4
W nackage 102
Lead termperatute 16 mum (1715 moh’ rom case for 10 seconds D, N, or ' pachage 20 <
Storage temperature range, Tsig —Ehto 18D C

1 Stresses beyond those listed unde: “abisokite maxsa it ratings” may cause permanent datmage fothe device. These are stress ratings only, and
functionat operation of the davice at thesa or any other conditions beyond these indicated under “recommiended operating conditans” 15 not
implied. Exposure to absolute-maxinum-rated condibons Tor exlended periods may affed! device rehalnlity

NOTES 1 All voltage values, except differantial «oltages, are with respect to the network grownd termunal

2 Maorurn power dissipation 1§ a functien of T jimax), 83, and To The maximum aliowable power dissipation at any allowabie
ambient temperature s P = {7 jimax; - Ta¥8 14 Operating at the absolute maximum Ty of 150-C can smpact rehabiity

3. The package therma: impedante is calculated in accordance with JESD 83 except for through-hole packages. which use alrace
length of zero

recommended operating conditions

Ti494
MIN MAX -
Supply voltage. Vi 7 40 v
Anplifier nput vollage, V) 23 VYeo-? W
Caollecior oulput voltage, V() 40 3%
Callecior oulpul current (each ransistor) 200 mA
Current into feedbach ternal 03 mA
Osoiliator frequency. foge -1 300 [ KHz
Temiowg capacitor, Cp 0.57 10000 nF
Tirmng resistor, RT 13 500 k€2
TL494C a 70 I
Operating free-ar temperature, T4 o 0 o5 O




TL494
PULSE-WIDTH-MODULATICN CONTROL CIRCUITS

L Y SOTRE — JARUARY 1983 - REVISED aujt 1 1595

electrical characteristics over recommended operating free-air temperature range, Voo = 158 V.
t = 10 kHz {untess otherwise noted}

reference section

TLASAC, TLADA
PARAMETER TEST CONDITIONS? UNIT
MIN  TYP]  MAX
Oulput voltage (REF ) o= 1mA 475 hoORZb W
Input reguiation Yoo =7VioddV ? 2B mv
Cuntput reguiation = 1mAlo 1imAa 1 15| mv
DOutpust voltage change with temperature ATp = MiN to MAX 2 1D} mvy
Short-circut oapit current® REF = BV 2 mA
1 For conditions shown as MW of MAX 1se the appropr.ate value specified under recommended operating condibons
1 A% typscal valies, except for parameter changes with teraperatire, are al Ta = 25°C
§ Duration of the shont crowt should not excend one second
oscitlator section, Cr = 0.04 uF, Ry =12 kW {see Figure 1}
PARAMETER TEST CORIDIEIONS! LY UNIT
MiN Tyl mAx
Frequency 1 kHz
Standard deviabon of requency® At vatues of Vor, CTRT. and Ta, conslant 100 HafkHz
Frequency change with voltage Voo =TViweddy, Ta=25'C 1 Hazfhiz
Frequency change with terperature® AT = MW 1o BAX 13 | HakHz
For conditions shown as MIN or MAX use the approprate value specified under recommended operating condibons
1 A rypreal values, except for parameter changes with temperature, are 2t Ta, = 25°C
T atancard deviation 15 2 measure of the statstical distriuton about the mean as denved from the tormula
/ E ix. — X
¥ Temperature coeflicient ol bming capaciion and trng sesistor are not taken into account
error-amplifier section {see Figure 2)
TLA94, Ti 484
PARAMETER TEST CONDITIONS MIN Tt MAX UNIT
Input offset voltage Vo (FEEDBACK) = 25V 2 101 mv
Inpui offset current Vo (FEEDBACK) =25V 25 250 aA
Input bias cuTent W (FEEDRACK) = 25V b2 ! wA
Common nwode input woltlage range. |V =7 Vied0 W \?]ngg v
COpen-ioop vollage ampification Vo TV, Ry = 2kl Vo =05VYlsy 70 45 48
Unity-gamn bandwidth Vo= 0EYI6GEY R =2k0 200 kHz
Common-node rerection ratic AV = 40W Ip =250 55 4B
Output sink current {FEEDBACK) Vi = -6 mV to -5V, V [FEEDBACK)=0.7V D3 a7 mA
Output source current {FEEDBACK) fvip= 12 mViIo &Y V (FEEDBACK) =35V -2 mA

T A typrcal vales except for parameler chanpes with temperature. are at T = 26°C




TL4%4

PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SLvGGT4A — JANUARY 1885 — RE ASED JULY 1533

electrical characteristics over recommended operating free-air lemperature range, Ve = 15V,
f= 10 kHz, Ta = 257C {unless otherwise noted)

reference section

T1.494Y
PARAMETER TEST CONDITIONST MR TYPT RAX UMt
Cnatpnst votiage (REF) o= 1ma & v
Inpiat requlation Ve =Tviodd v 2 my
Outpdt regulation Iy =1 e 10 mA t anf
Sho-oircut outpu current] REF =LV 25 mA
?_A.'l typical values excegt for parameter changes with tempeiature, are sl Ta = 25 C
< Uiration of the short crcut should not excesd one second
ascillator section, C = 0.01 uF, Ry = 12 k(! (see Figure 1)
PARAMETER TEST CONDETIONST TLasay L
MIN TYP!  Max
Frequency 10 kHz
Standard deviaton of flaqumcyg‘ Al values of VYoo, CT, BT and Ta constant 100 Hz/kHz
Frequency change vath voltage Voo = 7Vindov 1 HafkHz
1 Al typreal vatues, except tor parameler changes walh temperature, are & Tp = 25°C
§ Standard deviation 1s a messure ¢l the stalistica: distnhution about the mean as denved from the formula
error-amplifier section (see Figure 2)
TL494Y
PARAMETER TEST CONDITIONS MIN_ TYPE MAX [E
Iriput offset votage Ve {FEEDBACK) = 25V 2 VY
inpod offsel cunrent Vo (FEEDBACK) =25V 25 nh
input bias current Vi {(FEFDBACK) - 25V o2 nh
COper-loop vollage ampification AV AV R~ 2k, Vo=05Vied &V 95 48
Unity-gain bandwidth Vo=05VY1 35y R =2k0 800 kHz
Cammor-mode rejecton ratio AV =40V :'H dB
Castput sink cusrent {FEEDBACK} Vip = -15mvio &Y V{FEEDBACK) =07V ot mA

T All tvypical valses except for parameter changes with femperature. are at Ta = 25C




TL494

PULSE-WIDTH-MODULATION CONTROL CIRCLETS

SUVECTAB — JAHDARY 1883 — REVISED JULY 195%

electrical characteristics over recommended operating free-air temperature range, Voo = 15 V.

f = 10 kHz {unless otherwise noted)

output section

TL494, TLAMY
PARAMETER TEST CONMTIONS UNIT
MIN TYPT MAX
Coliector off-state cument Nop =40V Voo T4nY 2 0| pA
Emttar of slate current Voo sV s ARV, V=0 -100 uh
a0 = -~ -
Cofiector-amitter votage Conurron enutter fVE =0, Ii; + 200 mA 11 13 v
Envtter follower VOiCtor 2y~ 15 IE = -208mA 15 25
Output control inpat cument Vg = Vet 15 mA
I &l typreal values excepl for tenyerature cocfioent s al T = 25°C
dead-time control section {see Figure 1)
TL404, TLAGAY
PARAMETER TEST CONDITIONS
’ MIN TYPT  MAX it
Inpuit bias current {DEAD-TIME CTRL) V=005 28V -2 -10 uh
Maxenum duty cycie, each output Vi (DEAD-TIMECTRLY =0, CT - 0.3 uF, RY = 12 k2 £5%
Zero duty cycle 3 33
Inpuit threshatd wohage (DEAD-TIME CTRL
npt thre eoage ( ! Maximum dusty cycla 1] v
1 Al typcal values except for temper alure coefficient fre at Ta, = 26°C
PWM comparator section {see Figure 1)
PARAME1ER TEST CONDITIONS Uiia Ve M Uit
: ] p MIN  TYPT  Max
Input threshold voltage (FEEDBACK] Zere duty cycle L 4.5 v
Input sink curtent {(FEEDBACK) V (FEEDBACK}= 0.7 V 03 07 [y
AN typscal values except for lemperature coethoent are at Ta = 25°C
total device
ARAMET £ST CONDITIONS e Ty T
’ R ] MiN YRl MAX
£l -4 5 Vop =15V CC:
Standby supply current PT =Ygt other inpats and autputs open Ver T40V B Ty
Average Supply corrent VI {DEAD-TIME CTRE) =2 V. See Figure 1 75 ma
Al typical values except fon empetire coeflicient are at T = 25°C
switching characteristics. T = 25°C
. TL4%4, T1494Y -
PARAMETER TEST CONDITIONS W TYPT . WAX
Rise tme i / 100 200 ns
Corrmon-emitter conhguration, See Frgure 3 -
Fall time fo 26 W0 "
Rise e ] _ 100 200 ns
T R 7 Sae Frgure 4
Ey— Fmitter {oflower configuramon, gwe W T o

1 Al typical vakses except lor tlempe: oture coefivent ace at 14 = 250




TL494

PULSE-WIDTH-MODULATION CONTROL CIRCUITS

5150748 ~ JANUARY 1583 — REVISED JULY 1993

PARAMETER MEASUREMENT INFORMATION

Ve =15V
12 l 0 % 1500
- \ Voo . - 2w ¥ W
Teat ﬁ] i T 1 *— Ouipia 1
Inpans A FrFoRACK (] SIS -

. .

122 6 " -
o= RT €2 - Dutput &
i . [
e — 1 L
LoBpE <,

1
7R B
: WN- | Ervor
= } 4 i 2N+ [ Ainplifiers
= ., 15 2N-
| 13F outeuT 13 L
: CTRL : i
J; GND i
50 kit <7

S

TEST CIRCUIT

Ve
Yehage
g anh ) b Y A UN TR GRS Sk
Voltage

aC?

Voltage
al ¥

Thrpshold Voltage -

MNNNNANN NNV

|
i
DTe |
i
oV | ;
2 ) &
FEEDBACK ; ;
03y i : :
Dty Cycle % ,H'H_ max
VOLTAGE WAVEFORMS

Threshold Vollage —— — —

o

- 0% —p

Figure 1. Operaticnai Yest Circuit and Waveforms



TL494
PULSE-WIDTH-MODULATION CONTROL CIRCUITS

SV hUTAE - JAMUARY 1585 — REMASED JoLy 1500

PARAMETER MEASUREMENT INFORMATION

Amplifier Under Test

+

Vi i - IFEDBACK

:
i
4
i
)
Vief -

(ther Amplifier

Figure 2. Amplifier Characteristics

1Y
s
r——————— 2“’-‘
| Eacl Cartpul ]
= Circui 1 - Cutput
ry ¥ . e b G- 15pF
* 4 '*+ {See Note A)
I | |
L ————— &
LS CIRCUIT GUTPIA VOLTAGE WAVEFORM
NOTE & 03 meiedes prabe and pi capacitance

Figure 3. Commen-Emitter Configuration

15V
e e r
| Each Qutpna |
| Circuit S
i
1~ a
i L A 4 Dutpast
i_ _______ . : :, 98 L}
AT ol
{See Note A} 1.
TEST CIRCUWIT OUTPUT YOLTAGE WAVEF Dithd

NOTE & G meunes prabe and py capaonange

Figure 4. Emitter-Foliower Configuration



TLA94
PULSE-WIDTH-MODULATICON CONTROL CIRCUITS

SLSOT4E — JARUARY 1983 — REVISED JULY 1995

TYPICAL CHARACTERISTICS

QOSCILLATOR FREQUENCY AND
FREQUENCY VARIATIONT
¥5
TIMING RESISTANCE

2 100k -

: o : Voo - 15 v

B oaonf T Ta-25C

< IR ¢ Lopy il

B [ -4 ~7 Y ;

= ML Mo 9001 pF
MWk-dic —1% LilPs - }

}.;; 17 — e T

= |

ERr Y

oI

£

T g L

[ S~

T oamf SN

S i ot TR

=4 . v 4

° s, I,

b 1':'0 - ———y - .

5 —F Cr=1pt o=

E 0 ; ~ <

=] 1 -

(? o . 1

- 1k 4k Yor 4Dk 00k 400k 1M

R - Timityg Resistance - 1)

T requrney variion 4 8 s e onange 1 oscilaks equency that oecurs over e AU lemperature range

Figure 5

AMPLIFIER VOLTAGE AMFLIFICATION

¥5
FREQUENCY
100 :
——— Npo = 19V
o % B 7 AVey =3V
A Tp-25€
! -
s
2 \
g 70 ol Y —
3wl :
£ 60
4 :
;.;1 1L e
T oapf— = ! -
£ & ]
3
& 0
t
I [ B \

W 3w 3% Wx 100k 1M

f - Freguency - Hz

Figure 6



IMPORTANT NOTICE

Texas Insiruments and iis subsidsanes 11 reserve the nghl to mase changes to their products or 1o discontinue
any product of service wilhout nolice, 1nd advise custorners ke oblain the Jatest version of relevant information
to vesly, before placing orgers | Ihabnforihalon being relied on is current and compiete All products are soid
subject to the terms and conddions of sale supphied at the lime of order acknowledgement, including those
peraming lo warranty gaient nfrngement and hmitation of #ability

Tt warrants performance of s semsconductor producls to the specificabions appicabie at the time of sale In
accordance wilh 17°s stangard warranty Testing and other guality control Techmiques are utitized o the exterd
7! deems necessary 1o support this warranty Specific testing of all parameters of each cevice is nol Recessanty
performed. except those mandated by govemmend requirements,

CERTAIN APPLICATICNS ISING SEMICONDUCTOR PRODUCTS MAY INVOIVE POTENTIAL RISKS OF
CEATH PERSCNAL NG HY OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE ("CRITHCAL
APPLICATIONS'; Tt SERMCONDUGCIOR FRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED T3 BE SUITABLE FOR USF N LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'S RIGK

I ofder o minmmze nsks associated with the customer's appkcations, adequate design and operatng
safeguards must be provided by e customer to minimize isherent or pracecural hazards

T1 assumes no Habdity 17 applications assisiance or customer product design. Tidees notwaimant or represent
fhat any ficense either express or implied 1s granted under any patentnghl. copynght. mask work nght. or other
inteectual property night of Tf cavenng or refaking fo any combination, machme, or pocess in which such
semicondugtar producle o services mighl be or ore used. THs publication of information regarding any Third
party s products or services does no” cohshitute TEs approval. warranty or endorsement thereot
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